
1

Death of Low-Mass Stars:

Learning Objectives

! That the ÒcorpseÓ of a dead star depend on its mass

! What are the properties of a white dwarf?

! What can happen if a white dwarf is in a binary
ÐNova
ÐSupernova (of a different kind than for a massive

star)
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Lives of Stars: Birth to Death

! Star birth - in clouds of gas and dust
! Star middle age - Main sequence stars like Sun

! Star old age - depends on mass, results in
ÐPN

ÐSN

! Star corpse - depends on mass
ÐPN --> white dwarf

ÐSN - -> neutron star

ÐSN --> black hole
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Death of Low-Mass Stars
! Remaining star ! White Dwarf

ÐExposed core, extremely high density
ÐHot
ÐComposed of C
ÐEx: Companion to Sirius

Visible Light  - WD to lower left  - X-ray

Death of Low-Mass Stars
! White Dwarfs

Ðe- degeneracy pressure (no 2 e- in same place with
same energy) - resists gravity, stable

Ðsize ~ size Earth
Ðmass ~ 0.6 Msun

Ðdensity~ 106 density (sun),  [1 teaspoon~ 10 tons]
Ðmass-radius relationship: more massive is smaller

- upper mass limit: Mwd < 1.4 Msun   [Chandrasekhar  limit]
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Death of Low-Mass Stars
! White Dwarfs

Ðnuclear fusion has ended, star shines by stored heat

Ðslowly cools, fades, (black dwarf)

! White dwarfs in binary systems
ÐCan behave differently
ÐMass transfer ! an accretion disk
ÐGrav. potential E ! thermal E ! high-T ! X-rays
ÐConsequences?
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! Novae
ÐH build up on surface of wd, T=10 x 106 K 
! H fusion (thermonuclear reaction) ! nova!

ÐL ~ 105 LSun, ejects low-mass remnant
Ðwd remains, can repeat

Death of Low-Mass Stars

! White dwarf supernovae
ÐH build up on surface of wd with C core 

until M ! 1.4 MSun 
ÐC fusion ignites explosively ! Supernova (wd SN)
ÐDiffers from SN from massive star
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